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Purpose; To obtain a new organocopper compound, capable of 
providing a copper thin film by the metal organic chemical vapor 
deposition and useful for Forming a copper thin film pattern, eta, 
utilized as wirings by reacting a 1-dimethylethylsilyl-2- 
alkylacetylene with hexafluoropentanedione and copper oxide. 
Constitution: This new organocopper compound comprises a 
thermally decomposable organocopper(l) complex which is 
expressed by the formula (R is H or a lower alkyl), a liquid at 
ambient temperature, excellent in thermal stability in vaporization 
and capable of forming a copper thin film by the metal organic 
chemical vapor deposition and strictly controlling the vaporization 
rate and film-forming rate by a liquid flow rate controller and has a 
high vapor pressure and a high uniform vaporization rate. The 
organocopper compound is useful for forming a copper thin film 
pattern utilized as a contact, a wiring, etc., of a semiconductor 
device. This compound is obtained by reacting a 1- 
dimethylethylsilylalkyne with 1 ,1 ,1 ,5,5,5-hexafluoro-2,4- 
pentanedione with cuprous oxide. 
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(CH 3 ) 2 (C 2 H 5 )Si \f 3 




at]) 



S» £fiT«tt©|&##tt:*«*!<l) * 10 [ft 2] 



TiEfcits; (ft 2) 




Mb 2) 



1.5,5,5r<\*rV7n,*U-2,4r*>jr>?*i-b) ffl(I) If**-***. BSs©J:5fc, K&#S&3lfitIiajt4ft 



mmmM&mzmmt&mzmrz. *%®m®mt c»4, Mass 5 sftfcmiica D&*n«K*iK* 



±5ftcv-Di6«fcj:0ffbn*. HifcwI-cvDj* ftttKftCTC&ftftfftlc&tfli) . HitTHitt 

BK * W fi«*i»eR«tfct-^-2o±fc«R ©W««ftS«teIs*M8i:-rS»£te«, JSfrMFC 

3£M€T> £®£^ifcft^Stt&S*Mft (*«* 9 fc±*Iim©W&8g©iW«aiT#fcv>©T, £©£ 

to&m ©#x (max) zmtz. smi^© fig^se-a-rt, **u7#xtt*oinrcj:«ftft; 

w»*rx©ttiwt, Ktt©#ft^^&gtt«gg5*> aflf©<WfP«w-pai»«ii&j|«*fW» > rscifcAa& 

D^ftS-a:, «fcUfc*« dWWX) £*yU7#X [0 0 0 5] MOC VDffifc±S«»K©Jgfigfc*^T 

JfcS 1 £ft*3ftfcJKft#X#ftl!k£«i3 fc&fttTS T, Tfi-tti* (ft 3) "CastlS (772-1-hU 

fc. M*0*tMM:fttt0tflftaftU a*MH**£«±fc ->»J;V7-fe^P»(1.1.1.5.5,5-^-y7^D-2,4- 

[0 0 0 3] K«ai©flE*l4BE*»6fcJ:oT«flS [0 0 0 6] 

ft, A»tt««*XliKlttto8».6n-H < «./W^7*« [ft 3] 



j&s©tiffli©&ftic-- iwwnotftKHsns. * 



[0 0 0 1] 



[0 0 0 2] 



apt* ££#•?•£*>©•?, iintffxaawwgiifcj: 
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(3) 



®mW-7-2 1 5 9 8 2 



3 



4 



(CHa) 3 S 




H 



«b3) 



[0 0 0 7] 5£*> R' ttH, Sfc«hU^ • l^tthU;*WI'5'UJI<*T**fcfcM*. 

^^UIUI<-Si(ab>i) ±§3 (fc3) tt)fi*&«£iI<J:0iaS<, WrcttH*T!**fc». It 

ThomasH. Baum et al, J. Blectrochem. Soc, 140(1), 10 H^BSt?**. Sfc, ■ZftP><D / xi%l<D#mmfc£Vs 
154-159 (1993)CIEesn, R' *^^**&tth tt, H8K&«Etfffi^fc&C&to£BW<)I<, 

¥5 - 202476^«tC|H«^nTV>-5. Il©&Rl&?8© [0 0 0 9] MOC VD^(Ci5ffi»^©^« 

5* (ft;3) or' S*J:^'j;i«Ctt-&l/&^5 1 ;VS S3 Wt4) T?*3n5%*»®lb^[(7?2-l,2-y^5 1 

fctt, ±E-*S5£ (fc3) T^Stl. liOR 1 »1-SMftiiS*^- 1 i:^0g<, £j&£Cft£3n 

±©«SR©itfcSS#*$-£&SiV>5fflgat* 
[0 0 0 8] 5, 
[«W*i»»U«fc5fr*«S] l,*»U ±E©-«!5S [0 0 10] 

(ft 3) ' -csansiWjKDsdrwiMi^*. ftCR* *<h* [ft 4] 



icfc^rrs©-?. »j«*nft«wioiwt/t5!y* s*ait*»t*jgwo«af9«**HiE<, stft^©* 

¥©¥*reB©MKR<bl:J:0. MffRlcb-JI©* [0 0 l 3] *8H©Bttl& «_h©|BJJB£)i«*WII3ri 

3»»T*ftV»&», ifi^O^»#:8Sfcil*SnS«k5a ©^J^©#t8S!ft£4lj£il#-rs;: tT**. 
^-froK«fclSJ?0«fflWtffl*Tfc-5. •?•©«£*> K 4? [0 0 14] 

aajt<D/t?y#ft£i;. *&flHi*K:«ks8ififfl#e [rossjsifc-r *&#©*&] ±eb«b, tehks 

DftKWSS'oTV*. (ftl) 

[0 0 12] £&. ±E©fiE*©*««ft£<»tt. £ft [0 0 15] 





5 

[0016] <jS«k RizHzitimmfrZ-Amrb 
*»6ft*. MocvDfeicis mmmaua nmmmt 

^fcfc«tD»«aft*. ±I3H8SC (fci) TSStl? 
^SR^-ffc^im, ( 2-5>;*3 1 ;t'X3 1 ;i^>J )V7-t9-U 
» (l, l, l, 5, 5, 5--\*u-7;i<;fn-2, 4-^>^>i?^-^- 

Ci~C < 7JV^S<&jt5(c1-5 < , $?£L< 

[0 0 17] ±8B#*iBfc£<t&©'5'&, RtfHT&Sfl: 

( 7j 2-1-i?^ g^x^A-s/ u ;v7-fe^v» (i, 
1, 1, 5, 5, 5-^\*y-y)\,-t a-2, 4- A y? y b ) ^ 
(I). «fcDiE58Cfct (v2-l-y^)Vx^)V'y^)lX9- 
y) (1, 1, 1, 5, 5, 5-<\**)-7Jlta-2 l 4-'<.>i?>~>*j' 

b) ma) m&zt&rzz. -ofcfsmmmmn 

[0 0 18] ft*, R^^STife-Sft^kk (t? 
2-l-^)V-2-^^)VX^)^y U ;P7-fef-l/» (1, 1, 
1, 5. 5, 5-^\*-y-7;l/*n-2,4-^>3' >v>:t± b) ffi(l) 

, <tt)iE5llce <a3-l-?;K?jtat?*3'U/M.'-:/El 
\L » (l, i, l, 5. 5, 5-^4-9- y)\s% u-2, 4-^y^y-y^ 

■fb) mil) i.W&Z.ttfT'Z. R*ttert-^;^1? 
* ZfcStott.. ( 7? 2-1-t er i--f=f-)V-2-~>^ 9)VX^)V 
'y U )VT±.9-V» (1, 1, 1, 5, 5, 5-A^7;i-tn-2,4- 

*>9>v*i-b) ma) , j;DiE»ce(7?2-i-^^ 
^;px^;I/->ij ;p-3, %-v*=?)V-\-y=?y) a, i, 1, 5. 5, 
5-^*y-7)i*a-2A-'<.y9y~y*7-b) ma) m 

[o o 1 93 *fmmwmfcG®\t. ±sb-ssc «is 
i) \z^x. WydiT^vymwsL^z^^)^ 
=?)vy u ;PS*ti^-&tTus^fc#m*s$,s. zw* 

sns h u *^->v ^sa^s^s^©^^® 

Kit AT. IMW«fiTU &Sffia*ig<fcS. AffttC 
tt. *%M©ft-&i)ri^Tn<t)20 , C^©i6^S^O© 
T, SfiTSfcRT&S. ■?-©&*. zmSMOCVDSfc 

fc, ^BE^Sft^t^e., *ffi*a©£;&l;:*fLTiSi^ 

fm&g.rm&\zmmm*i8m-z z. ta*rss. 
[0020] s^t. xwjiommmit'smt. -a* 

9. ffi^©¥$#gHCg#£n*J:5fcJ;i3-Jg©S 



(4) #BB¥7-2 1 5 9 8 2 

[0 0 2 1] *%K©*«|^K^tt, ^bLfc 
Xft m*W7.) ©S&gfjetta*^©"*?. 

fCft#X©&#&#jg;i&1*.. £aS3S£KHWfc$liT 

[0 0 2 23 *f8K©*&«ift£|&«&©J;3lCLTS 
fKf5Ct*ST#«. ST. Mfc-rZTtrvyfcG 
10 m : R-C = C-H (jfccfi, RttWECISIi;) £HiflS$J 

situr. rns*ftx?;i,T^->e7Ai:siss-a-T 

^AiS££irtW<i7A7-fe?y F£#5. £©£ 

(<fcl) ©£*©7-k5 1 k>i!Effi^£-g-j^-r5. - 
(-ft 1 ) ^©*^© /3 - 5?ir h ^-SiEfi? (1, 1, 1, 
5, 5, 5-A*+7-7;V:t D-2, 4-A>^ >> > ^-> > Hhfac t 

mm) a. ^irr«^h>txxT-;PM©27 5'r-t?>«g 
* 5 A 2 a v h if? y a -ft £©^fe(c<t K> Uttf t 

[0 0 2 33 -*ES (-fbl) TS3n5Cu(hfac)(B™s 
E) SI^fcMOCVDSH, HlK*fCV 

SSiSS : 120~250 
a^iiSE : 40~70 "C 

50 &] : 0.1~3 torr 

*r >J 7^fXffifi : 90~120 ccm (Ar) 

Stlft^*», Ta, Nb, TiN , HfN , ZrNfti*^ 

[0 0 2 43 

[#^J13 -HB* WUl) tC^ViTR*SHT 

»5*«§g©*«ffift;-e-!fe. fip^, (tj2-1-^^^;!,x 
^JUi/ U ;l-7-fe5 1 W » (1, 1, 1, 5, 5, 5-A^U-7;^0- 
2,4-^>^>^^h) ffi(I)[^T. Cu(hfac)(DMESA) 

[0 0 2 53 S^g»L&E3!yP7 5X3fc^* 

xh9hHn7?> (THF) 200 mL*An> CCfcJ^ 
U&. *©79X3C^»3Wtfc7-k9 1 lx->q):lrji$. < g 
&*)7ttVyti7sZ®i<*)m\h1s.ifie>, «Tn- 
hi»3^i'bX^;|/V^->^A©0.9 M THF jg$t300 bL 

nhT. 30 mL ©THF TJ^Ufc^/^lOC^l^nn 
5 >33. 1 g £40^W*HtTjSTb, SfiCS bfe^. 
30^m»t#b, ^Vi-C3l^fWJDfiS»Ebfe. •€■©«, ffi 
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7 

x5 1 ;i/v'j;i/7-k3 1 ^> (dmesa te&B) 

[0 0 2 6] ^©E&^f ©1, 1, 1, 5, 5, 5-^*D-7)W 
D-2,4-^>^>5?^>(fflifac) IC^HTfJ, 
FJfflUfc. ®#©£j&t£fc©<fc5K:LTfT?fc. S"f. 
+^CS^KSt*frofclEJilifli^?U'>300 mL£Cu 2 0 

««&*34.8gtcavi-c. msmzmtz. z\<ommm\z, 

±E©DMESA 18.2gSStL<jt»L^*^»U S(C 
Hhfac 33.7gSjBTn-hiOj!STUfc. E£*£2li# 

TSSbT, ^«e©a±fig«js#&„ sea, 

5§9I©W$SIft;-&4S!lCu (hf ac) (DMESA) 20. 2 g 

[0 0 2 7] £©»8lffift£®©i3i£«20 , C7f5«t-c£> 

40t:T©^gUEtt0.2 nmHgT&ofc. Z\<D{t&Vs<D 

mmtm-m. 7m%mQ\z&r)ftiz-?Tz. ih-nmr (cd 

CI.); 60.320 (s, 6H). 0.780 (q, 2H, J=7.81), 1.03 
0 (t, 3H,J=7.81), 1.585 (s, lfl), 6.138 (s, 1H) . 

[0 0 2 8] JtliE©@«T, $3#£&Kj£lC:fcV>-C, DM 
ESA CftfcoT, l,2-$?*^;i'7-fc?t'> (BP'S, 2-7 

z.t\z£v, ±fia*i§it (^4) -c^^ns^aaft-^ 

% ( t? 2-1, 2-$?;* ^}17^ V » (1, 1, 1, 5, 5. 5-^1t 
y)V-tu-2A- *>9>i?*i-b) m(l) [KTv Cu(hfa 
c) (DMA) £BSf3] £©#«3Bfl;£<8j«gSUa 

[0029] 02*«fct/3ic. ^n-en*^^**! 

S3ft-&«jCu (l^fac) (DMESA) (E 2 ) fed; tfJttfc©#«ffHb 
^Cu(hfac)(DMA)(03) ©SS&2SfBl$ dHa^lCC 
/min, g££H30 £tt£©0#>5:ba>S<fc'5 
*5E^©^«tjgft-&fett^ffl^5m40 t$"C©fi 

mm*\zftmw&z\r)^ fMtmomzmioxmomfr 
im<Dm§w&i£fcmzgn, %±\zmmm-cibzz. 

[0 0 3 0] fcfe R*«Ht, 5''J/Wfe&*MJjWP3' 

u;vST»5Mis-r?>*ffimft^«j(BP^. (ft 

3) l;*HTR' 1)WT!&Z>{t£m «&fcn?&S#, 
£ ©ft^fe©BS^tt22 < CT& 0 . 40 < CT©m^ffittO. 1 

r& ^i^-r^mmit^mzit^r. -> u k&w* 

[00 3 1] 

[-&BEW2] r-fiSS (ftl) tC*5^TR)Wert 



(5) #H¥7-2 1 5 982 

l-tert-^)P-2-i?^g 1 ^x5 1 ;l->U)V7H2:5 i U'»(l. 
i,i.5,5,5-'\*iJ-7;^D-2,4- <i>$>?-ti-h) m 

(I)[ETF, Cu(hfac)(BuDMESA) tB&IE] O^^m^t 

[0 0 3 2] S^IS^b&=yP77X3Ctert 
-y^)V7±^U> (IPS. 3,3->>*? 1 ;i'-l-:/3 1 >') 
8.21gt«*THP 160 mL£A*V OlCKl&iSL/fc. £© 

7 JBTn-hiO^i/'J^AOi.esM ^ 

10 *1)->i§&62 bL fciTFU titm.1t* •£©&. -301C 
K&JS t X, i?*?)VX?)V9 U a */7 >12. 3 g £20# 
M*HtTSSTb. SJfiCKLm 30#R«a#b&. K 

3 t$nMiim sa?psft7 >*x* 

Tz. ■£©&. ;Ki^J§£x-^;i4£<J:9 2|el«ffiU W 

®T-5ttm&^E^SICJ;t3«ISL, 10.9g©l-i>* 
^X^v'iJ^-tert-^I/J-t^l/XBuDMESAi: 

^ [00 3 3] $^T, StfLVi 1 tl^filfc^^fK&fTo 

&. bp^, +ft\z&%Mmn^rzWkMQ;*7-i>>i3 

0 mL!£Ca 2 0»©*12.5gt^^T, !BS^S#fco r© 
mmm\Z. ±IB©BnDMESA 10.9g£»[L<«^U&^5 
jSUnU SCHhfac 12.5gS->U>^D«TLfc. S 

80^, 0.2 torr1?©*^SlC±Dff^, Rtt 
fi©«*T?****W«)#«Hlft^«Cn(hric) (BuDMES 
A) 18.5g£#fc. 

30 [o o 3 4] £©#$Mb£&©iJjamot; 

0, 50'CT?©*«BEf42 mmHgT?*ofc. Zl©ft£1!5©^ 
SS1H-NMR. 7C^«f^fc±0ff*o&. IH-NMR (CDC1 
s); 50.237 (s, 2H), 0.702 (q, 2H, J=7.81), 1.00 
(t, 3H, 1=7.81), 1.354 (s, 9H), 6.098 (s, 1H). 
[0 0 3 5] r©^t8«ft^«I (Rtftert-^JWB 
©S^SfiffiiStt, ^«WiT-&«bfc««fiifl:^<»i (R 
*m) ©l»a*ft«ts«ra«|-r»-3fc. fiP-&. ::©# 
ffi^ft^^-b. «ftl«©«l«©J»ft3Sttfctfn, Sfi* 
6»140 t*T?ofi«T^^fcftfl:***i:fc«n?riB-c 

[0 0 3 6] ifc*fc©fc»lr, ±!2©BuDMESA ©-&^M« 
tcfet>T, 'yyXt^mthX, ?*?)Vx.?)V>;vu 
*y y >\Z&fCZ 9 D D h 'J t^Jlisy >10. 8 g ^fflf 

C*#^J«K«*ff5!ltt:J:-3T. (fll3) lcfet>T 
R' ^tert-^;uaT*^*r^ft^® [7j2-l-tert 

-^?;v-2- h u ^ u JVT-t u » a, 1, 1. 5, 5, 5- 

A*-»)-7;^n-2,4- ^>^>^^-h) ffi(I) . Cu(h 
fac)(BuTMSA)tBSIH] EP^. raflHMlft^ft 
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[0 0 3 7] d<OJtfefflft-&ft0ai!^tt46'CT*t)> 50 
[0 0 3 8] 

I£j£fcl3] -j&sS (ftl) l:*WR*Mf 

^-^^^X^v-U )V7±.?U>] (1,1, 1,5,5, 5- 

u(afac) (MeDMESA) £«&ffl]©^J6££{a|jfc-r3. 
[0 0 3 9] issg, gsgg&u&Hyn y?Z3\z*? 
)V7±^U> (IPS. l-ynfcf»11.2gtil*THF 160 

-hiO^^'J^AOl.eSM <\*D->®mo mL £ 

HTU a^ufc. -aorfcaaiLT, v?*3=- 

/H?/l/ 2? □ D 7 >16i 0 g £2Q#m» WTiTF I/, fi 

t wimzt&w vx, «saci2. 3 g <oi-i?* ?)vx?)v 
-> y ;p-2-^ v > (mcdmesa t use) l 

ft. 

[0040] m e.n&MeDMESA 12. 3 g Sffi ^T&J5fefc| 2 

&E#«JPHfr&ftCu (hf ac) (MeDMESA) 12. 1 g 
[0 0 4 1] ;:®ttttftfc$«WllAli5r£*T& 
<3, 4CCT®l&EEttl.2 fflmHgTt&ofc. £0)it&t&l<D 

mmm-m. Tcmvmiz^nuoit. ih-nmr (cd 

Cla); 51.21 (s, 3H), 0.765 (q, 2H, 1=7.81), 1.01 
(t, 33, 1=7.81), 6.125 (s, IB). 
[0 0 4 2] fc*. Rtf*?;!*?. ->yjnw»Mj* 



JO 



*5£ «b3) icfc^TR' sft&ti) W£ 

-> o h y * y ^s-e* -s^js-r «#ti^ft 

[0 0 43] 

[£J£09 1 ] 1 tS 2 T^fc*5gWO#*ifMt 
£«j[Cu(hfac) (DMESA)* J;tfCu(hfac) (BuDMESA)] , 
10 W 1 TftfcittOT®*V*lff:6tt[Ca(hf te) (DMA) ] , a 
6tfK£:fc]©tfX (MJ^B^W T-fc^va© 
#S50ft-g-tl [tj 2-1,2- tfX(h'J^?-JP->y;W 
?U>] (1,1, 1, 5, 5, 5-^-y-7;^D-2,4-^>^>^ 
^h) M(I) . fiP^, -Kit (ft 3) fciMTR' £ 

a« h y ^ y *ft£&, cu (hf ac) (btmsa) 
ft. 

[0 0 4 4] ttffll/fcCVDgWi, BJlir^Ufcfe© 
UTHfJiMaKfcfiWU cnK-5gJ8*©**y7#X 

(Ar^fx) sft^&^iimsfiufcs-a-, ^bu&j!fx 
se*#«<*:©aDT?»o&. 

[0 0 4 5] *«: H>fA«)Ia 
Stim«.:250 

aftja^ : 60-70^ 

EE* : 2 torr 
50 **y7#X©SgM : 100ccm©Ar 

*+'J7^X©?>:ji*H«6^ei0^»lC, Sffi±©ffl* 

Sglfc^f. 
[0 046] 

cai] 





« ft 




US @ 


(/*m) 






Cu(kfac)L 


& £ 


10»» 


2o*m 


30^* 


m& 


50#& 




L=D«BSA* 


60 ^ 


2.01 


4. 10 


6.10 


8. 10 


10.2 


1L9 


L=BuDMBSA* 


70 V 


1.75 


3.45 


5. 13 


6.90 


8. 60 


10.3 


L«DKA*t 


60 "C 


1.50 


120 


4.30 


5.25 


6.32 


7. 10 




70 


1.40 


3.10 


4.20 


5.20 


6.17 


7.0 


L=BTKSAH 


60 1C 


1.52 


a 15 


4.38 


5.31 


6.30 


7.34 



[0 0 4 7] * 1 6 * ir. *^?g©wa^ft S£*©#«fflft^te©S-&tt, fffiR^IB*t30^SjU^& 
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co 0 4 83 £ft. z<Dim%%iai&Tmz> #5SE© 
Ktt^fB©£fi£**a5nfc*^fc©fc*tU tttamo 

o c vD&<Dm%®ftt LT&mts.§a.fc®&i5£zm& 

[0049] 

c&isfli 2 ] %mm i 2 T#fc*5s^©»««{b 

^[Cu(hfac) (DMESA)£ <fctfCu(hfac) (BuDMESA)] 
[0 0 5 0] *K : 1 -f >?*$©Ta/Si 



(7) #M¥7-2 1 5 98 2 

I? 

170-180 *C 
40-50^ 
0.1~0.2 torr 
10#m (Sfcltt^fc?)) 

100 ni©I««S*jfcT*£fcfcJ;Dfl*Lfc , b0Tr* 
5. 

[0 0 5 13 ±Cft#fcTM650ttC«ltT«Ml©jjJ 

io fc, ®znitmni&ommife*wnftmz±r)mii 
u *©¥*«***&. ens ©£&»£«&. 

ttst*T^f. z.<Dmm&mumz£r)&f$,L 
itm#mn®mvrt7y*\t#%\z^tsftfr? ft. * 
ft. Kffi«tfiKio^-c'&n5!y*tt*s<. wefco 
&. 

co 0 5 23 

CS21 



It 

Na 


CuChfac)L 


Ccc/min) 


Mm 
m * 

(seen) 


m 

CO 


m 

CO 


ft K 

E ~h 
Ctorr) 


(wo/min) 


um&t 


1 


L=DMESA 


0.05 


50 


40 


170 


0.1 


200 


2.0 


2 


L =DMESA 


0.07 


50 


40 


170 


0.1 


300 


2.2 


3 


L=DMESA 


0.10 


70 


40 


170 


0.1 


420 


2.2 


4 


L=DMESA 


0.15 


60 


40 


170 


0.1 


570 


2.4 


5 


L c BuDMBSA 


0.05 


60 


50 


180 


0.2 


320 


1.9 


6 


L=BuDMBSA 


0.07 


80 


50 


160 


0.2 


410 


2.1 


7 


L=B4iDMESA 


0. 10 


70 


50 


180 


0.2 


550 


2.0 


8 


L=BuDMBBA 


0.15 


70- 


50 


160 


0.2 


650 


2.3 



CO 0 5 33 *2*6to*SJ:3fc, mmmm\t. mm 

zoxwrnxzommgammzmmistL simc 
%-ft£feLftm<D®mm*®f0iLTmt)£<$im 

CO 0 5 43 

CO 0 5 53 C©*flWHtem& -£i&«T© 



nsiiw#x ©&&&«, «ox, «tg£im«-r* 

*J:3fc*0Hl©f*IMfc©«*fc#l/Tfe, USS^ 

40 «S. 

C0B5©ffim^i«W3 

C013 sse^isaiWfflisfisfli^fc. rmmtecvvm 
C023 #B$©#«S!fc£«3©i»maft«£^-r. 

C033 m%<D%®m:&®<D®m&8im&7*?. 

C«F#©SJW3 

1 : 2 : b-*-. 3 : Sfi> 4 : flHMf, 

5 : 6 : JEEA1K 7, 10 : =- MrtArf. 

8 : ^X^SMffllSB, 9 : «#«Eft$Jffl^S. 11 : A 
50 ft*. 12 : 5£® 
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(72) 12* ( 72 )^^ ^ 
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